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OPERATING INSTRUCTIONS - 
FUNDAMENTAL 

1. Power On 

To switch on the calculator, move The 
switch to the left. 2ero in display 
indicates that power is on. 

2. Display Format 

At most, fourteen digits (including 
signs) can be displayed on your 
cafcu lator* 

Sample display : 


0 . 123456 789 90 

r Y + + 

sign of mantissa sign exponent 

mantissa of 

exponent 

The mantissa is a maximum of ten digits with 
or without a decimal point. The sign of the 
mantissa is positive if the mantissa field 
is blank and negative H the mantissa field 

contains a ** sign. 

The exponent is a maximum of two digits. 

The sign of the exponent is positive if the 
exponent field is blank and negative if 
the exponent field contains a " —" sign* 

Your calculator has two display dot indicators, 
one (left end of display) to indicate the upper 
(unction key mode,and the other (right of the 
second pujionenef digit) to signify radian mode/ 1 


Sample display: 



4 6 7 



4 9 3 



KEYBOARD LAYOUT 


i 

> 


in radian 
mode 





Error Display 

If an improper operation is attempted, the 
word ERROR will appear on your display. 
To clear the ERROR display, press 



3. Numerical Entry 

Enter in a positive number by pressing the 
digit keys in order, from left to right. 
When not entered, the decimal point is 
assumed to be to the right of the feast 
significant digit, which is the fast number 
entered. 


To enter negative numbers, simply enter 

as a positive and then depress j +/-] . 


To enter exponents, enter the mantissa 
(maximum 10 digits) and then depress 
E ) and enter in the exponent number 
(maximum 2 digits). To enter in a 
negative exponent, depress | + A 1 
after entering in the exponent number. 
To modify the mantissa, when the 


calculat or i s in an e xponent mode 
depress [ F^ M ANT . This puts 


the calculator in mantissa mode. The 
exponent is cleared when the 
calculator Is put in mantissa mode. 
Therefo re, a fter modifying the mantissa, 
depress EE and re-enter the exponent. 


4, Upper Function Co ntrol Key and 

Inverse Keys [W\ (tiny) \ 

The f F ] key is depressed when an upper 
case function is required 

The [ invT key is reqinred for obtaining 
the following inverse functions: 

sin'^, cos'^, tan ^, sinh'V cosh , 

tanh # and the inverses of the unit 
conversions. 
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To 


To obtain the inverse function, say sin 
simply enter the number followed by 

RiMl , rsTTTi . 


NOTE 


When requiring the upper case 
inverse functions (such as the 

Hyperbolic Functions L th e 
o rder of entry of the IF I and 
\(inv }j keys is not important 

If the | F [ key is entered 
accidently , depress it once more 
to remove it from that mode w 


5. 


Clearing 

a. To clear an erroneous entry while keeping 
p rior num erical entries Intact, depress 
[ C/CE I Once. 


EXAMPLE: 4^2 C/CE 


□ 


Pressing C/CE once clears the 
display. 


b* To clear a calculation and allow for 
the enteri ng of another calculation, 
depress iC/CEl twice successively. 


G, 


c. To clear the memory registers, as we 
as the display, depress I FI A^ 


d* To clear the calculation as well as the 
memory registers, switch off the power 
and switch it on again. 

Simple Arithmetic 

Four Functions 

To perform simple addition, subtraction, 
multiplication or division, simply enter 
as the problem appears: Example x + y + z 
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KEY ENTRY DISPLAY 


d! x * v 

I Z 

rn x x v 

i- 1 —■ ---- 

7 

w w 

XxyvW 

Z 

Note: Chaining can be carried out with most 

functions although it is not available 
for certain advanced functions. 

See the table in the section on 
parentheses for the limitations on 
chained calculations, 

8. Parentheses 

Three levels of parentheses are provided on 
your calculator. Parentheses allow for 
straightforward entry of more complex 
algebraic expressions such as sum of 
products* 

EXAMPLE: Evaluate: (5x2) + (7x3) 

( 4,x 8) + (9 x 9) 

KEY ENTRY DISPLAY 


( ( { | 0 

5 5 

GD 5 

2 2 

>) >! io 

CD io 



13 


KEV ENTRY DISPLAY 



Trigonometric, logarithmic and 
exponential function* may be used 
within parentheses 
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EXAMPLE: Evaluate 


e lsin 50 + cos 23) x tn Q 

2 


KEY ENTRY 

DISPLAY 

RTT 

0 

50 1 sin j 

0*766044443 

0 

0,766044443 

23 cos 

.920504853 

))> 

1,686549297 

F e* 

5.40081 1913 

0 1 

5.40081 1913 

8 [0 

2.079441542 

□ 

11,23067265 

2 

2 

0 

5,615336326 


The contents of user memories may also be 
receded within parentheses. 

Parentheses and Chaining 

The three levels of parentheses may not be used 
when certain advanced functions are being 
computed. Similarly it is not possible to 
perform chained calculators with some functions. 
The table below provides the list of functions 
in which parentheses or chaining may not be 
available to the user. 
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Function Use of Chained 

parentheses Calculation 

Rectangular/ not allowed not aliowetJ 

Polar Conversion 

Natural log of allowed not allowed 

ga rn rn a 

Permutations & not allowed allowed 

0 o m t>i n a lions 

Po ison density not aliowed allowed 

function 

Binorma' not allowed allowed 

density function 

Gaussian not a lowed allowed 

probahil ity 
fu nc t i on 

Linear not allowed not allowed 

Regression 

Mean & allowed allowed 

Standard 

Devi at i on 

Numerical not allowed not allowed 

I ntegrntion 

Complex not allowed not allowed 

Num her 
Ari thmetic 

Aiso. Memory Registers 7,8 & 9 cannot be used 
when the user is using the three levels of 
parentheses. The calculator provides great 
Mexihility in that if only one level of 
parentheses is needed then memories 1 - 8 
are available, when two levels are required tuen 
memories 1 7 are available, and with all these 

levels of parentheses in use then memories 1 - 6 
are available. 
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9. 


Single Variable Functions 


Finding square of numbers 


To find the square of a num ber enter the 
number, then depress X* 


Finding square root of numbers 


To obtain the square root of a number i _ 

enter the numher then depress [ Fl \J X 

r^i 

Note: Valid t o r X 0 

Finding reciprocal of numbers |l /X J 
The reciprocal of a number can be obtained 

by entering in the number and then 
depressing the key ( 1 / X . 


Note: Not valid for * = 0 

Finding natural logarithm of numbers ng 

To find the natural logarithm of a 
number enter the number then depress 

M ■ 


Note 


' o. 


Finding e to the power x [f] 

To obtain e to the power x, enter the number 

x, then key in tn ^. 

Finding common logarithm of numbers log 

The common logarithm of n number can be 
obtained by entering in the number and 
then depressing log 


Note 


> 0 . 


Finding common antilog of numbers 10 


To calculate the common antilog of a 
number ( enter the number, then key in 

nn io* . 
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Finding trigonometric functions 



Sin 


Cos , 


To find the sine of a number in degree* enter 
the number and then depress | Sin] . The 
cosine and tangent con be obtained similarly. 

If you want to calculate the Sine of a number in 


radians, set the calculator in the radian mode by 
pressing fF~| d* -*r and then enter tn the numbi 
followed by [§TnJ~. 



and 



can be found similarly. 


To find the Inverse sin of a number, sin 
enter the number then depress 
The Inverse of the cosine and tangent can be 
obtained similarly. 



Note: (1) inverse sine and cosine ^ I x *£ 1 

(2) also tan 90' or tan * /2 is invalid 

Finding factorials fnl] 

To obtain the factorial of an integer on display, 
pres* 

Note: nl Is obtained if n < 69. For n 69. 
use InF(x) (refer to example). 



10, Double functions 

Finding y to the power x y^J 

To raise a positive number to any power, 
enter as follows: 

KEY ENTRY DISPLAY 

v y 



Note: x can be an integer or a decimal, negative 
or positive. 
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Finding y to the root x F xv/v 


To obtain the X root, of any positive number 
y, enter as follows: 


KEY ENTRY 


DISPLAY 

V 


0 


Note: x can be negative or positive, an integer 
or a decimal. However, y may only be positive. 

Using the Exchange Register Key x<-»y 
The exchange key, xHv reverses the order or 

the operands. For instance, x -F y will become 

y v x, The exchange key can be used as follows: 


KEY ENTRY 


DISPLAY 


0 

0 


0 


v ’T X 


Note: (1) The exchange register Key may be 
used for the following operations: division, 
subtraction, power and root 

|2) Note also that the excnange key 

is used for entering and obtaining calculations 
for the following functions: 


Numerical integration 
b. Complex arithmetic 


c« 


d. 


[ -h> p| Rectangular to polar conversion 
—>R Polar to rectangular conversion 


a, &% Percent difference 
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Degree/Radian Conversions & Modes 

^or enhpf ^ deyr ee'rad um conversion or 
a change of degreea adian nim^ ( press 


(H 


fU > r 


Pressing The above will both do the 
conversion and reset the mode. In other 
words if The calculation is in degree mode 
and F d<—)r is pressed, a degree to radian 
conversion is done and the calculator is 
put in radian mode. Likewise, if the 
calculator is in rath an mode and f d< > r 
is pressed, a radian to degree convertion 1 
is done and the calculator is put in degree 
mode, 


Rules for determining the calculator's 
mode are 

1) When turned on, th e cal cu lator is 
1 nipaliy m d e gree mode. 

21 1 1 there is a decimal point in the 

exponent field of t^e display, the 
calculator is in radian mode. If not, 
the calculator is in degree mode. 
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Conversions 


(at Rec tanyular/Pofar Coordinates P -* R 


(bl Degree to Radian Conversion d +r 


(c) Unit Conversions 

The unit conversions available on the 
calculator are as follows 


Length 


Conversion Factor 


Unit 1 to 
Unit 2 


Unit 2 
to Unit 1 


Ift) rti 


feet to 

meters 


0.3048 


3.28839895 
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Conversion factor 


Length 


Unit t to 
Unit 2 


Unit 2 
to Unit 1 


Imi) km 


[ in }cm 


miles to 
kilometers 

inches to 
centimeters 


1.609344 


2.54 


0.621 37 1 1 92 


0 393700787 


MASS 


Mb) kg 


pounds to 
kilograms 


0.45359237 2.204622622 


VOLUME 


[gal) L 


gaftons (IMP) 
to litres 


4.546279553 


G,2i QQG0076 


ifl oj! L 


Fluid ounces 0.0295735296 

(US) to 33.81402266 

litres 


ENERGY 
(0TU1 1 


BTU to 

joules 


1055,055853 


9.4781 71203 
< 10 d 


TEMPERATURE 


F) C 


degrees ( F-32) 

fahrenheit to 
degrees 
centigrade 


r U8 


l°C x -) + 32 
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Miscellaneous Conversions 


(d} gra 



degree to grads 


(d) dms 



degree to degrees (hours) minutes 
seconds. 


To convert the display in UNIT 1 to UNIT 2 
enter JT1 (1)2. 

'— J f-1 

To co nve r t the display in UNIT 2 to UNIT 1 
enter (f= | [ iNy] (1) 2. 


User Memories 

There are a maximum of nine memories 
available to the user, The nine memories 
will be referred to as registers from 1 to fi. 
All 9 memories may not be available to the 
user when certain advanced functions are 
being evaluated. Many of the problems 
presented provide excellent use of the 
memory registers. Refer to section 13 f. 
for limitations in the use of the memories, 


a* Storing the Dtsp1ay*in User Memory STO 

For storing a number on display in a 
memorv # simply depress: STO 1 followed 

by an arbitrary number from t ro 9 
(these are the 9 memory registers 
available to the user), 

For example to store 234 into re gister 
2, simply enter 234, then depress I SToll 



For recalling a value stored in a memory 
register, simply depress RM n followed 
by the memory register (number 1 to 9) 
in which the value is stored. 


For example To recall the value stored in 
register 2, simply depress jRM I 2; value 
obtained on the display ts 234. 
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c. 



XCH 


key 


A very important operation available in 
the calculator is the exchange memory key 


XCH 


■ The effect of XCH. Ii to combine 


the effects of storing a new value and 
recalling the value stored earlier In one 
single step, ~o show how the XCH key 
is used, an example it presented below: 

ENTRY DISPLAY EXPLANATION 


5 STO n 1 


150fT| 

25 

ts 

B XCHn 1 



0 


150 


11 


5 in register 1 


6 In register 
(new number) 


6+5 


RM 


d* Four Function User Memories and 
Display | + Mn| n, 1 XMnl 


Other important operations available 
m the calculator are simple 
arithmetic operations that can be 

carried out directly to the memory 
without the need to recall the value. 

This means that a new value a can be 
added, subtracted, multiplied 
or divided directly to a value present 
in any memory register. A new 
modified value will then occupy the 
memory register. 

(1) To ADD a to the quantity present in 
memory register 1, enter a, press 

1 +Mn | 1 

(2) To SUBTRACT a from the quantity 
present in memory register 1, enter 


a, press ] +/— j[+Mn| 1 
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(3) To MULTIPLY the quantity 

present in memory register 1 by 
the value a, enter a, prcss fiMn| 1 

(4) To DIVIDE the quantity present 

in memory register 1 by the value 

a, enter a, pressQ7x 1 

Note: The value a can be added/ 

subtracted to/from a quantity 
present in any memory 
register. Similarly for 
multiplying/dividing the 
quantity present in any memory 
register by the value a. 

To illustrate this, evaluate 

p5 = 31 C& 


KEY ENTRY 

<0 

3j@ c " m 
fsTO^ I 

3 0 c 

3 0 

r^n i 


DISPLAY EXPLANATION 

5 

9,999999999 


9.999.. .. 

9.999.. . 


Store in memory 

register 1 






60 6 x 10 

e + Clearing the User Memories CA 

-:-...‘ T-1 

To clear all the user memory 
registers, depress \ F | CA 


If you want to clear only t he valu e 
in one register, depress: O |STO n | n 
{n referring to the memory register 
that ts to be cleared,) 
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1, User Memory Register 
Limitations 

All user memory registers 
are not available under certain 
conditions. The table below 
provides the list of the memories 
not available when using certain 
functions. 

Function Memory Registers Not available 

Polar/ 9 

Rectangular 

Conversions 

Natural log of 9 

gamma 

Numerical 0^ g 

I negration 

Complex Number 8,9 

arithmetic 

Permutations t!i 6,7,8,9 

Combinations 

Poisson density 8,9 

function 

Binomial density 6,7,8,9 

function 

Gaussian 8,9 

probability function 

Linear Regression 1 6,8,9 

Mean Si Standard 4-6 

deviati on 





III. OPERATING INSTRUCTIONS 

SPECIAL FUNCTIONS 


1. Polar/Rectangular Conversions 



270 " 

The formulas for converting 
rectangular coordinates to polar 
coordinates are: 



x 


For converting polar to rectangular 
coordinates, the formulae are: 


x * r cos 0 v * Tsin 0 

a. Rectangular to Polar ^ 

To convert to (r ,0), the 

following kev sequence is used: 

KEY ENTRY DISPLAY 
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b. Polar to Rectangular -*R 

To convert (r ( 0) to (x f y) the 
following key sequence can be used: 

KEY ENTRY DISPLAY 



R x 



Note: f 1) User memory regiiter9 is not 

available during rectangular/ 
polar conversion. 


(2) Chaining and Parenthesis are not 

available when using these conversions 

2 . Hour-Minutes*Second Function (Or Degrees* 
Minute-Second Function) 


a. Hour-Minute-Second Entr 


To enter numbers In the hour-minute 
second (or degree-mlnute-second) format, 
enter the hours or degre es I int eger up to 
9999) and then depress IHMSI . Minutes 
can be entered next followed by 
depressing I HMSl . then enter the seconds 


depressing | HMS| . then enter the seconds 
(Beth the minutes and the seconds can be 
entered up to 99 f in integer form) 


Supposing wd want to enter 30 degrees, 
45 minutes and 10 seconds) enter as 
follows: 
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H MS 


30 


45 

30 45 


HMS 

30 45 


10 

30-45 5 0 

30 degrees-45 


minutes - 10 seco^-v 


If the minutes Of seconds entered are 
greater than 60, depressing an arithmetic 
operator or the equals key will normalize 
the answer, 

b Hour-Minute-Second Arithmetic 


Arithmetic operations such as addition 
subtraction, multiplication or division can 
be carried out in the H-M-S format. 
Arithmetic operations where the first 
factor is expressed in the HMS mode and the 
second in decimal, will give results in 
the HMS mode. Addition or subtraction 
with both factors in the HMS mode will 
nM change the mode. 

However, if multiplication or division is 
carried out the result will appear in decimal 

form, 

c. HMS/Decimal Conversion 



To convert the decimal form into the 
HMS formal U.e, hours/degrees-minutes- 

seconds). depress 0 ^d| dnn^ 

To obtain the decimal form when the 


display is In the HMS mode, depress 



Natural Logarithm of Gamma, Function 


The Gamma Function is given by the formula: 
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The natural log of gamma os opposed to 
gamma is given in order to extend the range 
of x vatues for which gamma can be evaluated. 
To obtain the ln[^x), enter the following- 

KEY ENTRY DISPLAY 

x x 

|f~ 1 I n T( x ) ''InPix)'" 

Note: 1, Memory register 9 is not available 

and the use of parentheses are 
not allowed when using this 
function, 

2, Applications of the gamma 

function are found in mathmaticai 
physics and engineering, 


3. The natural logarithm of gamma 
allows you to calculate factorials 

>69, 

4. The Hyperbolic Functions 

The hyperbolic functions are defined as 
follows: 


sinh x 



cosh x =■ 



tanh x 



To obtain the hy per bolic sine of x, enter x 
and then depress [~Fl ^;rnh . The hyperbolic 
cosine and hyperbolic tangent can be 
obtained similarly. 

To calculate the inverse of the hyperbolic 
functions, enter the number followed by |T| 
|(jnvtl sinh . The inverse of tanh and cosh 
can be chained similarly. 
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KEY ENTRY DISPLAY 


EXPLANATION 



O Clear 

calculator and 
memories 


X 1 



O 

Vi 

O 

*2 


Simple arithmetic 

may be used to 

evaluate y ~ Mx) 






y 4 

*+ Aj + A2 + A^ 

xl 
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Note: 1, Memory regltiert 8 & 9 are not 

available to (he user, 

2* Chaining and parentheses are not 
available* 

3. Function x Es defined by the order 
in which coordinates are entered* 

4, Both the calculator and memory 
registers must be cleared prlo/ to 
initial data entries. 

6. Complex Arithmetic 

Suppose (k 1 + y ( i) and (xj + Vj 1 ) aro 
complex numbers. To perform complex 
arithmetic, enter the following key sequence* 

KEY ENTRY DISPLAY EXPLANATION 

*i x i 

o 

V| 

yI or any complex 

operation 

(F I ■ * F J* t F j-) 




v 2 V 2 

For the results, enter the following: 



x fl real part of result A 

V a imaginary part of 

result A 
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Results may be converted t o po lar 
coordinate form, using the 
conversion keys. 


Note: (1) Parentheses are not available when 

performing complex arithmetic* 


(2t Chained calculations may not be 
performed. 

(3) Memories 8 and 9 are not available 
when performing complex arithmetic* 


Percent Key % 


The percent key displays a number 
entered as a percentage In decimal form, 

The percent key can be used with any of the 
four function keys ( + ,- ( -r f X) to solve problems 
of mark up/mark down, tax add-on and chain 
discounts. Refer to the examples in the 
appendix 


The following example shows how the % key 
may be used* * * 


Find 8% of 210 


KEY ENTRY 


DISPLAY 


0A 

0 


210 


a-02 


80? 


210 


E3 


16*8 





Percent Difference. A % 

i-1 

The formula used for evaluating the 
percent difference Is: 

A A % B = x 100% 

A 

The percent difference key calculates the 
percent difference between a base A and 
any number B. The result is given in (%) 
of the base. 

To find the percent difference of A by a 
number B. enter as follows' 

KEY ENTRY DISPLAY 


A A 



Refer to the appendix for examples of A % 
cal culations. 

IV. OPERATING INSTRUCTIONS— 

STATISTICAL FUNCTIONS 



Permutation and Combination 



These are evaluated using: 



i nT 
{ n-m J! 

n| 

m M n - m) \ 


Where n, m are 
integers and 
0 < m < n. 


To find P^ , enter n and m as follows: 
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KEY ENTRY 


OISPLAY 
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To obtain the Poisson Probability Mass 
Function, enter as fnlin^: 

KEY ENTRY DISPLAY 

k k 

k 

A 

POISS (K) 

Note: 1, Memory registers 8 & 9 are not 

available when evaluating ihe Poisson 

Density function, 

2 . Parentheses are not available when 
using this function but chaining Is 
allowed. 

3. Binomial Density Function BINOM 

The Binomial Density Function is 
evaluated using: 

BltSI(k) - C n . P K O n ’ K Where n is a 

positive integar 

and O < p < 1 

and 1< = 0,1,2.n 

Q - I P 

To evaluate the Binomial Density Function 
enter as follows: 

DISPLAY 

n 

n 

k 
k 

BIN 


KEY ENTRY 

n 


m 

k 
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Note: 1 T Memory registers 6,7,8*9 are not 

available when evaluating the 
Binomial Density function. 


2 . Parentheses are not available when 
using this function but chaining 
is allowed. 



The Gaussian Probability Distribution 
function (is evaluated using: 


1 -V2/2 

——. e dy 

\j 2 " 



where-DO x <T on 

To evaluate^ {x), enter x then depress 
[f] GAUSS 


f 

X +“ 

Gaussian Distribution curve 

Note: 1 ) Memory registers 8 and 9 are not 

available when evaluating this 
function 

2) Parentheses are not allowed but 
chainging can be used. 

5, Linear Regression 

Before entering datafor this function clear all 
data registers by pressing [1^ CA 

A series of ooints on a graph may be 
approximated to the straight line y - mx +c 
where m is the slope and c the intercept. By 
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entering data points the calculator will 

compute m and c automatically using the 
following equations. 
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KEY ENTRY 


DISPLAY 


0 


Two data point* 
entered 


0 


0 


n 


n th y 


n th y 


To find the value v c orresponding to a value x 
enter x and preisj^J and similarly to obtain 
x corresponding to a value y 
enter y and preis l xl 

The data base 1$ preserved in memory registers 
1 through 6 as follows. 


MEMORY 

QUANTITY 


Exy £y 


4_ $ 

X 2 Ex 


6 


DELETION OF POINTS 

To defete a point x,v from the data base 


K E V 


DISPLAY 


V V 

|( invl( j^yi ] n — number of points left. 

New points may be added as before. 

Note: 1) The number of points entered is 

unrestricted. 

2) The data must be entered in pairs, 
x value entered first* 

31 Only memory register 7 is available 
for independent use, 

4) Neither parentheses nor chaining are 
available when using the linear 
regression function 
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G) The values of the data base stored in 
memories 1 through 6 are avail ah le 
by pressing 7 Tm"^J followed by the 
required memory register address. 

f. X AMPLE 

Suppose we have a set of points (x r y.J with which 

we want to fit a straight line: 

y ,, * ft x the daia <s given below 



(a) the slope b (the best estimate ofIJL 

(h) the intercept, a llhe best estimate of r y ). 

fc) fitted value of y for a corresponding x p 
where y - rr t B x let x r 9 

(d) fitted value of x for a corresponding y, 
where x y a tet V 15 

Then the data may he entered as follows. 

KEY ENTRY DISPLAY 


0 CA 0 

r l 

3 3 

5 5 

El 

4 4 

7 7 
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0 0 


KEY ENTRY DISPLAY 






Slope 




tntcp 




4 

1525423729 

0,491525423 

14.22033898 

9511111111 


How to obtain the coefficient of correlation (y) 


The coefficient of correlation is given Jt> v: 



The formula used for evaluating the coefficient 
of correlation is given by: 

fr - slope x standard deviation of x. 

_ . ■ -- ^ 

standard deviation of y. 

Using the example given in linear regression, 
the following key sequence may be used; 
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KEY ENTRY 

C/CE I 



a 

@ a 

□ 

(?] Slope 

eT 


DISPLAY 

0 

34 

1 156 

1156 

4 

289 

289 

324 

35 
3 

1 1.G6666667 
3,41 5650255 
0,292770021 
0.292770011 
2217355783 
0.6491 75301 
1 525423729 
0 990267408 


EXPLANATION 

1 Vi 

{1 Vjl 2 


How to obtain the Residual Sum of Squares (RSS) 

The Residual Sum of Squares is evaluated using 
the following formula: 

o 

RSS - H v — intcpt x V: — slope x i. x.y 

t 1 11 

To obtain the Residual Sum of Squares of the 
example enter as follows: 
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KEY ENTRY DISPLAY 


EXPLANATION 



0EZ3I 

ms 7 


□ 


1.525423729 

201 

306 6101695 
306.6101695 
324 

1 7,3898305 1 
17.38983051 

0.491525423 
0.491 525423 
34 

-1 G. 71186441 
1 7.38983051 
0.6 7 79GG102 



- Vi 


RSS 


Tht? standard error of estimate of V on x can he 
obtained by using the formula: 



0, Mean and Standard Deviation 

Before entering data for mean and standard 
deviation, memory registers 4,5 and 6 have to 
be cleared by storing zero in each of The registers 
4,5 and 6. Just In linear regression, your d aja 
base 1$ preserved, and therefore depressing ! X | 

or LEl JS, 01 m S* does not destroy the data 

base. The data base is preserved as follows: 
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MEMORY REGISTER 


QUANTITY 


n 

\ 


T o reinrve a i ; u n r \ T i t v , * m e ss RM f r i II o we d h y t h * 

required memory register, J 


Values I - ;jn he deleted as in line jit 


number X 


delete a value, enter him/} 


Supposing we are given a set ot numiinn 
ft 1 , ft.B. 4,ft, ft ft and we want io eva'uate 


a. the Mean X 


To 


Where X 


- £ * 


N 


h standard deviation of the sample {unbiased! 


h 


N X 


Where S 



standard deviation of the population (biased! 


Where S 


R 


N X 


N 


cT standard error of sample 


Where S 


N 


Then we ran enter as follows 
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KEY ENTRY DISPLAY 


EXPLANATION 




5.5 

ft.225 

0 56199051 standard deviation 

of sample 

0,486698058 standard deviation 

of population 


and for the standard error of sample. 




0. 5 

0.56199051 J_ 

\TT 



0.28095255 S* t standard error h 
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Remark*: (1) Clear memory remitters 4,5 and 6 

prior to entering data. 

(2) Memory registers 4,5 and 6 are not 
available for user. 

(3) The number of sample values is 
unrestricted. 


(41 N is a positive integer, > 1 

(5) Both chaining and parentheses are 
allowed, 

7* General Curve Fitting 


Use transformation for dependent 


variable y given by W 




where 0 < k < 1 


Since limit W 

k 


Ik) 


r - In y 


k ™ 1 gives a linear fit and k —*Q gives an 
exponential curve fit, K - 0.5 gives a 
quadratic curve fit and so on. Thus the 
above transformation gives a wide range 
of general curve fittings ranging from the 
linear to the exponential case. 


Suggested procedure to be followed for 
practical example*: 

Do a linear regression without using n 
transformation. Find the Residual Sum 
of Squares (RSS). Pick a value ot k 
between 0 and 1 and use the above 
transformation for the y values, r md 
the RSS. Choose the k which givrcs 
The smallest RSS. Usually it issufliriunt 
To enter the data only three io four 
times to get a good value of k. 
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V. APPLICATIONS - EXAMPLES 

Rectangular to Spherical Conversion 

Convert (2,5,8) given in rectangular 
coordinates to spherical coordinates 

< r. e ♦>. 

Solution: 

frnter as follows: 

KEY ENTRY DISPLAY EXPLANATION 



enter x 


enter y 




5.385164807 r sin $ 
9,643650761 get r 

33.94629503 get t 


the coordinates are (9,6 4, 68.20, 33.9). 


2. Vector Addition 
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Arid the two vectors X- (7 2/ 35 22 J > 
and I 3,42 3 7 r 30 ') 

Solution 

The vectors in rtrc t angu I ar coordinates are 
given by 


X, IX*fXy> 

Y z ■ IV* t Yyl 
and in polar coordinates hy 
X - (R»,G«I 

v -- (ny.eyi 

Z = (Rz.0z> 

We have to find the resultant vector, Z. 

Enter as foilo ws 

KEY ENTRY DISPLAY EXPLANATION 



7 

0 

27 35 22 
6.2040224 18 

6.2040224 1 B 

3.241929339 

3.241929339 


en tP r R x 

enter 0x 
get X K 

S i o i c x, x m 

memory register 

get Y x 

Store Y x in 
register 2 



3 


3 


enter Ry 


KEY ENTRY DISPLAY 


explanation 


x ft y 


6.204022418 


42 hr nsl 
37 Ihmsl30 


m tR 

L J |- l 

[• -,i 


42 3 7 *30 


2.207405023 


2.207405023 


enter 0y 


get Xy 


add Xy + Xx - 
Xz in register 


* V 


2.031591265 


get Yy 


* Ml 2 


2.031 591265 


8.41 1427441 


recall Xz 


RM„ 1 


RM 


X^v 2.207405023 
2 5.273520603 


[ Xl 


-»V 


a 


(d) (ims 


9.927846249 


32.08553912 


32 05 08 


get Rz 


get ©z in decimal 
degrees 


get ©z in degrees 
minutes-seconds 


3. Hour-Minute-Second Arithmetic 

Example: 

A milkman from a dairy normally takes 2 
hours and 35 minutes to go to Daly City 
and it takes 45 minutes and 50 seconds 
from there to Palo Atto, How long does 

it take the milkman to reach Palo Alto? 


Solution ■ 
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E nter as follows: 



KEY ENTRY 


OISPLAY 


HMSl 


35 HMS 


2-25 




HMS 


2 35 0 


2 35-00 


45 HMS 


0-45 


50 


0-45-50 


3-20-50 


The trip took 3 hour* and 20 minutes and 
50 seconds to Palo Alto. 


b. Because of an accident on the highway, ‘1 
took the milkman 4 hours, 10 minutes 
and 44 seconds. How late was the 
delivery? 


Solution 


Enter as follows 


KEY ENTRY 


R 

m 


HMS 


DISPLAY 


-3-20 50 


3 20 50 


10 HMS 


4.10 


44 


4 10 44 


0 49 540 


Therefore, the milkman was late by 49 
minutes and 54 seconds. 
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4. Example: Hyperbolic Functions on 
Resonant Circuits 


Find the amplitude at resonance of a 
magnetic field if the terminations are 
dissipative. The attenuation factors 
are given by 


A 


0 A s = 1.77 


AlsOoC gSp * 1.17. 


Let K = 2,4 


b) Find the efficiency of the transmission, 
i.e, PJP n . 


c) Find the decibel loss 


Solution: 

the amplitude is given oy. 


K 


sinh gSp + A s + A Q ) 


Enter as follows 


KEY ENTRY 


DISPLAY 


EXPLANATION 


1,77 

k 

'•j 

> 

** 

□ 

1.77 

117 

1.17 gSp 

[3 

2*94 

[ F | sinh 

9.431490292 

0^ 

0.106027782 

0 

0.106027782 

2.4 

2,4 

0 

0 254466677 
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T her efore, the ampli tude is 0,2 5 to 2 
decimal places, 

bl to find the efficiency of the 

transmission, i.e. P we use the 
relationship P 

O 

P^ sinh 2 

P Q sinh 2fagSp + A 


E nter as follows : 

KEY ENTRY DISPLAY 

U7 1.77 



1,77 


EXPLANATION 





srnh 





XMn 1 


LI 7 

2.94 

2 

5.88 

1 78,9032235 

5.58961421 03 

5.58961421 03 

1.77 

1.77 

2 

3.54 

1 7.21895293 
I 7 21895293 



9.624730398 02 
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The efficiency <s 0.096; 


c) We find the decibel loss by 

Loss *dh) ^ I0log 10 P Q 

p s 

Enter as follows : 

KEY ENTRY DISPLAY 

RM n 1 9.624730398 -02 

1 0.38990 142 


log 

1.016611427 

X 

1.01661 1427 

1 0 

10 

□ 

10.1661 1427 

Decihefs loss = 

10.17 to 2 decimal places 




Numerical Integration 



Solve 




Using the trapezoidal 
rule. 



Solu tion i 

F n ter as follows 

KEY ENTRY DISPLAY EXPLANATION 
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54 


Th eref ore 


3 


/x dx = 1.12 uitng the trapezoidal 

rule. 


Note: (1) 


The correct answe 
In 3 0 = 1.0986 


r it j^n xj ^ - 


(2) 


Clear memorv register* by depressing 
|~f] CA before starting a numerical 


integration. 


6. Complex Arithmetic 

The current in a circuit it given by (5,2 + M3) 
A when applied voltage it f 100 + j 1 50 
volt*. Determine the impedance stating 
whether it is inductive or capacitive. 

Solution: 

impedance = v/amperes 

KEY ENTRY DISPLAY EXPLANATION 


100 



The impedan 


100 

0 

150 

150 

5.2 
0 
13 

12,5994695 
-2.65251 9894 

is (12.60 - 2.65j) 


real part of 

— impedance 
imaginary part of 

— impedance 
ohms, 


Since the imaginary part is negative, the impedance 
i$ capacitive. 




7. 


Percentage (%) example on Tax Add-on 
An automobile retail* tor $5,200, If 
the sales tax is 6%, what is the dollar 
amount of the tax? What is the total 
cost of the car? 

Solution: 

Enter as fol lows: 

KEY ENTRY DISPLAY EXPLANATION 

5200 5200 

IT! 5200 


6 6 

312 $ amount of tax 

55t2 total cost of the 

car 

The amount of sales tax is ^312. 

The total cost of the car is 65,512, 

8* Percent Difference 

A man invests £4,500 in the stock market. 
Six months later he sells his stock for 
$6,200. What is the return on hi* 
Investment. 



Solution; 

Enter as follows: 

KEY ENTRY DISPLAY 


4500 4500 



6200 6200 

A% 37.77777770 
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The investor hat realized a 37.8% return on hi* 
money. 

9, Permutation 

Given 15 students In a clast and 6 desks 
In the front row, how many arrangement* 
of students in all front row seats are 
possible? 

Solution: 

p n where n = 1 5 and m = 6 


Enter as follows: 

KEY ENTRY DISPLAY 



15 

IS 

6 

6 

3603600 


Therefore, 3,603,600 arrangement* are powible. 


10. Combination 

How many different bridge hands ere there? 
Bridge Is played with a 13 card hand dealt 

from 52 cards* 

Solution: 

hands = C n where n - 52, m - 13 

m 

Enter as follows: 

KEY ENTRY DISPLAY 

52 52 




KEY ENTRY 


DISPLAY 


0 c " 

L — J m 


6,3501 35594 11 


Therefore, there are 6.350135594 x IQ 1 1 
hands in bridge* 


ii. 


Poisson Density Function 


A switchboard operator receives 48 calls 
during 0 hours. What Is the probability 
of getting 2 calls during 10 minutes? 


Solution: 


We have X = 


48 


“0,1 caff/rninute 


8 x 60 


Or X.- 1 call/10 minui 


BS 


The probability is POI5S (k) 
e \ x k 


k\ 


where k * 2 and X = t 


Enter as follows 


KEY ENTRY 


DISPLAY 


0 


POISS 


0.18393972 


The probability of getting 2 calls/10 minutes is 
0.184. 
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12 . 


Binomial Distribution 


Find the probability of getting exactly 
2 heads In 6 tosses of a fair coin. 

Solution: 

P{k) = p k q 11 k where n = 6, k * 2 and 

p = q E 0,5 


key entry 

display 

6 

6 

h 

6 

2 

2 

tn 

2 

.5 

0*5 

0 8INOM 

0.234375 


Probability of obtaining 2 heads = 0.234 

13* Exponential Distribution 

The probability of failure of an electronic 
device P = 3% per 6 week*, operating 
hours. What is The probability for one 
device not to fail before 3 year*? 

Solution: 

The probability is given by e with n 
expressed in weeks* The key sequence 

is: 

Enter as follows: 

KEY ENTRY DISPLAY EXPLANATION 

3 3 

H 3 
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EXPLANATION 


KEY ENTRY 

52 

m 

6 

□ 

3 


□ 

100 



DISPLAY 

52 

156 

6 

26 

3 

70 

TOO 

0,78 

-0.78 

0*46840601 1 




The probability for one device not to fail before 
3 year* it 0,458. 


14* Gaussian Distribution 


f 


1/ 82 tit) 

xmg/IOOml (sugar concentration) 

Calculate proportions of a normal 
distribution of tucrose concentrations, 
where Y = 62 rr>fl/T00ml and < 7 “ ^ 21 
mg/ 1 OOml, 

a) What proportion ot the population rs 
greater than 80mg/T00ml7 

b) What proportion of the population is 
less than 47mg/100ml? 
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c) What proportion lies Inbetween 
47mg/100ml and SOmg/IOOmf? 


a) Solution: 

We have to find z and then find p 
P(*l >80mg/1 OOrnl) = P(i > ) 

using the gaussien distribution, 

*i - H 

z ~—r~ 

Enter as follows: 


KEY ENTRY 

DISPLAY 

80 

80 

G 

80 

62 

62 

□ 

18 

21 

21 

— 

0,857142857 

]f| gauss 

0.80431703 


-0J104 3 1 703 

□ 

■'0.B0431701 

1 

1 

□ 

0.195682969 

STO„ 1 

0 195882969 


The proportion of the population greater than 
80mg/ 100ml is 0,196, 
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bf Solution: 


to find the proportion that lies lets 
th an 4 7 mg /1 00 ml, an tar as follows: 
i.a. P(xj < 47 mg/100 ml) 

KEY ENTRY OISPLAY 


47 47 

EZI 47 

62 62 

0 -15 

21 21 

FI -0.7142B5714 

0 GAUSS 0.237525262 

I—j | 

The proportion of the population less than 
4 7 mg/ 1 00 m) is 0,238 , 

c) Solution; 

to find the proportion that lie* 
between 47 mg/100 ml and 80 mg/ 

100 ml) 


P(47 mg/100 ml < * < 80 mg/100 ml) 

= 1 - P<x ( >60 mg/100 ml) * P{*. 47 

mg/lOOml) 1 

Enter as follows: 

KEY ENTRY DISPLAY EXPLANATION 

0.237525262 0.237525262 result from (b) 

4M h : 0.237525262 



62 


KEY ENTRY DISPLAY 


EXPLANATION 



1 

0.433208231 

0.566791768 


Therefore, the proportion that lies 
between 47 mg/100 ml and 80 mg/ 

100 ml is 0.567, 

15. Error Function on Heat Conduction Using 

Gaussion Distribution 

A very long insulated Iron pipe at -40° C I* 
heated to 100°C at one end to that a 
constant temperature it maintained at 
that end. Find the temperature 3 mater* 
from the heated end after 15 hours. 



The unknown temperature l> a function 
9 of distance "x" end time f, t jr * 


The initial condition* are: 

(11 at time i & O r 0(x P O) - 40° C 

K2) at distance x - O, 8(o,t) - 100° for 
t XI 

(3) in gc yral^Qlx ^t) * ( 100 - Ti) X 

f 1 - « rf f'2av r T j } + Ti wher Ti <* the 
initial temperature. 

Since ert(i1 = 2lu yj 2) 1, 
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we can use the Gaussian distribution 
function to find 8 <x,t} for x = 3 
meters and t * 15 hours. Using the 
relationship end transforming the 
date, we obtain: 


0(x,t) - 2(100 Tl) 




+ Ti 


Data: a 4,71 x tO ' 3 


m/ v/sec for iron 


Ti = 40 C 


x — 3 meters 


t E 15 hours 
Enter as follow*: 


KEY ENTRY 


15 


a 


60 


a 


DISPLAY 


15 


60 

900 


EXPLANATION 


60 


a 


60 


54000 


t in seconds 


a 


0 


X 


0 


108000 


328,6335345 


328.6335345 


,477 EE 2 + A # 477 -02 


0 

s 

0 3 


1.56768196 


0.637925177 


a for iron in m/^/sec 
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KEY ENTRY DISPLAY 


EXPLANATION 



1.9t3775533 
0.9721 75578 
0.9721 75578 
1 
2 

5.564884308-02 

5.564884308-02 

100 

40 
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KEY ENTRY 


DISPLAY 


□ 


1.193147181 


1.1931471 81 



1.193147181 


gin 2 ^ sin 30 


3.709162666 


17. 


Using In V lx} (natural log of gamma 
function) to find 1201 


Solution: By using the relationship 
n! -Ttn + I). we can find 


P (121) to give 120! 
ftnr(1 21) 10 99 ln - 10 50 ln) 


KEY ENTRY 

121 


Fl, lnr <»> 

□ 


ee gg 


In 


□ 


□ 


EE 50 


In 


DISPLAY 

121 


457.812388 


457.812388 


99 


227.9559242 


229,8564638 


229.8564638 


1 . 


SO 


115.1292547 


EXPLANATION 


By trial & error 
find that it is over 
loaded 


114.7272091 


KEY ENTRY 


DISPLAY 


EXPLANATION 
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6.68950291 49 


18: 


. 120! = 6.6895 x 10 49 x 10 99 x 10 50 


= 6.69 x 10 


198 


4 


Solving defenite integral of sin u using 
Gamma function 

7T/i 


Solve: C sin^u du 


Wo can solve the problem t»v the use of 
the following relationship: 

2 rc^- 3 ) 


in this case n 

f" 71 

I tin^ u du 


Enter as follows: 


ru.5> 


KEY ENTRY 


DISPLAY 


EXPLANATION 


| F | in Tlx) 


0.69314718 


1/x 


0.5 



0.5 

3.141592654 

1.772453851 



0.886226 

2 

0.443113462 
0.443113462 
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KEY ENTRY 


DISPLAY 


EXPLANATION 



Solution: 

Enter a* follows: 

KEY ENTRY DISPLAY 



0.120702237 
0,886226925 

0,886226925 
0.4431 13462 
0.392699081 
.393 


19, Linear Regression Example 



20 

20 



22 


254 


22 

22 

254 


The frequency of electrical impuses 
emitted is measured from fish at 
different temperatures. Find the slope 
and intercept relating impulse frequency 
to temperature, Also, predict the 
impulse frequency if the temperature of 
the fish is 1 5°C. 



I_ 

274 


23 

274 


The following data is provided: 


1 - 

TEMPERATURE 
<°C>. X 

IMPULSE FREQUENCY 
(numhflr/sec), y 

20 

222 

22 

254 

23 

274 

25 

292 

27 

309 

28 

314 

30 j 

328 





309 

Cl 


20 


3 

25 

25 

292 

4 
27 

27 

309 

5 

28 


68 


69 



KEY ENTRY 


DISPLAY 



28 

314 

6 

30 

30 

328 

7 

10.26315789 

28.13533835 

182.0827068 


Therefore, the regression equation is: 

V = 10.263* + 28.1 35 


where b - 10,263 impulses/sec/°C 

a = 28.135 impulses/sec 

The predicted impulse frequency if the 
temperature is 15°C is 182*08 impulses/sec* 

Note: Memory registers must be cleared 

before entering first datum. 
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20. Mean and Standard Deviation 


A group of 10 experimental animals 
consists of individuals with the 
following body weights (in grams): 

85.5, 86.5, 82.4, 89.7, 72.2, 78.4, 69 9, 
78.9, 77.3, 86.2* 

a) Calculate the mean weight of these 
animals, 

b) Find the precision of the measurement 
(i.e. the unbiased standard deviation). 
Solution: 

Enter as follows: 


KEY ENTRY DISPLAY 


85,5 

85.5 

> 

85.5 

86.5 

86.5 

0 

86,5 

82*4 

82*4 

K 

82*4 

89,7 

89*7 

S 

89*7 

72*2 

72*2 

*n 

72*2 

78*4 

78*4 


78*4 

69.9 

69.9 



69.9 
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KEY ENTRY DISPLAY 


78.9 

78.9 

In} 

78.9 

77.3 

77.3 

X 

n 

77.3 

86.2 

86.2 

N 

86.2 

Q-J 

00.7 

S 

!—! 

6.496152708 


a The mean weight of the animals is 90.7 gms. 
b The precision of the measurements is 6,50 gms. 


APPENDIX A 

Error Conditions 

An error condition results when an improper 
operation is performed or when the result of an 
operation overflows or underflows the absolute 
range of the calculator, 

When an error condition occurs, the word 
"ERROR” is displayed on the calcul ator, T o 
clear ERROR from display, depress [ C/C E | 

Overflow 

Overflow occurs when a computed result is 
greater than 9,999999999 x 10®® 

Underflow 

Underflow occurs when a computed result 
is less than 1.0 x 10^®® . 
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APPENDIX B 


Operating Accuracy 

The precision of your calculator depends upon 
the operation being performed. Basi r addition, 
subtraction, multiplication, division and 
reciprocal assignments have a maximum error 
tit + one count in The tenth or least 
significant digit. 

While col mi less computations may he oer formed 
with complete accuracy, the accuracy limits 
of particular operations depend upon the 
input argument as shown below, 

Function Input Argument Mantissa Error 

(Max.) 





2 counts in D ^ g 
1 count in D^q 

1 count in O i g 

3 counts in D 1 q 
1 count in Dg 



0 360' 

° 2 TT 

3G0 or 


or 


0 <\^\< 2 1 
0 gj+k 89 


89 


10 


10 


<jti< 8 > 

10 <l«k 

10 sHs 


89.95 


Linear regression 
tall. I inear 

regression parameters! 
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8 counts in D 1 q 

8 counts in 

4 counts in D g 

1 count in Dg 

E < 5 x 10 8 
E < 5 x 10 8 
E < 5 x 1 O' 8 

5 counts in D ^ g 




i C Tifrta I. Piicrtu md Contirtugyi OrrtnbutKKi 

pKcrgtg Probability PirtributitKi 
Probability 

Man Function Mtr Vtrijnce 


Function 


Input Argument Mantissa Error 

(Max,) 

M«an and 6 counts In D in 

Standard 1U 

Deviation 

Combination n,m potitlve 1 count in Dg 

& Integers <n > m) 

Permutation, 

Binomial, Poisson 
and Gaussian 
Distributions 


nl n < 69 

6 counts In 

lnp(xt Positive 

6 counts In D 

Cosh y 


Slnh y 

1 count In 

tanb y 


Cosh" 1 y 

6 counts In D^q 

Sinh' 1 y 


tanh*' y 


Complex 

arithmetic 

1 count In D^q 

A% % 

1 count In Djq 

On * Nth display assuming e left Justified 10 dfglt 
retu1t i 

APPENDIX D. 


Useful Formulas and Topics 


Hyperbolic Functions 


coih u +_ ilnhu u 

cosh^u — tlnh^u m 1 





*mh (a + Jb) * sinh a, co*b + | (cosh a,t!nb) 
coih (a + |b) - cosh e.coib + | (sinh a.ilnbl 
hyperbolic (jb) - j trigonometric (b) 


, 1 2a 

Arc tanh (a + jb) - - Arc tanh ---—— + 

2 1 + t b^ 

J . 2b 

— Arc tan --- 

2 i _ a 2 _ b 2 


Factorial of Evan Numbers 

(2n)M - 2.4.6.2n - 2 n nl 

Factorial of odd Numbari 
(2n - 1)M - 1.3*5.(2nD) 

Gamma and Beta Function* 




Binomial Coefficient* 

rt 

(1 + *) n - E C n x r n > o 

r ‘ o r 

Combination* with Repetitions 

The number of way* In which r Indistinguishable 

particles can be distributed among n cells with no 

restriction* at to the number of particles permitted 

in any one cell Is 

In any one cell si: C n + r ” 1 

r 
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Multinomial coefficient* 


Tha number of way* In which a set of r el erne n tr¬ 
ee n be partitioned into an ordered set of k 

subjects Waving r 1f r 2 .r k elements 

respectively with £(j r j - n Is: 

-—- - c n X C n r 1 „ c n ■ M -*2 X 

r t lr 2 r .r k l U r 2 * C r 3 

>srk 

rk 

Matching 

The number of wavs In which n numbered 
elements can go Into n numbered cell* so that 
no element goes Into a cell having the tame 
number as the element Is: 

n ' _ 2 1 + nl .ml - i- 1 *" n*p. n + P, n - p* + . 

2! 31 41 nl 

l-1) n P n „ 

n-2 

Negative Binomial Distribution 

The probability of getting an mth success on the 
nth trial, each succest having the probability p* 

it: 

C n \ x p m x(1 - p) n 

m -1 

Hypergeometric Distribution (Sampling Without 
Replacement) 

The probability ot getting m success out of n 
trials out of a set containing a successes and b 
failures, each with an equal probability of being 
selected Is: 

C* X C b 

m n * rri 

C a + b 
n 
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Useful Definite integrals 



Real* >0 Real k "> / R e a! y 


Cos 0de - 


^r nV J ) 

2 f n + 2 


sin Qde 


Real n > — 1 



c 


if a < 0 






Geometric Formulas 
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1, Circumference: 


Circle 2 TT T 

2, Area: 

Circle^ 2 
F Ilipse fi ab 

9 

Sphere 4 th 

Cylinder 2*r 2 + 2nrh(r + h) 

Triangle Vi ah 

3. Volume: 

o 

Ellipsoid of Revolution 4/3 b a 
Spere 

*y 

Cy I i n der 7T r 

Cone ttr 2 h 

3 

II LINEAR REGRESSION 

The simple linear regression equation is 
given as: 

Vj = “ + B x, 

let a, b be the estimates of “ and fS 

respectively, 

I!xy = (Xj - V) = — * jYj,- (^ {E Y j) 

N 

v x 2 = £(*, . 7)2 = £ k 2. (V X .)2 /N = 

L'y 2 = LtVj V) = ^V 2 I^V^/N = Total SS 
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9) standard error of slope. t 



10) l. meiif Regression Mean Snufire 

Reg SS - Reg $S 

“ — —^b— -b-b^b 

Reg iJf 1 

111 Residual Mtfijn Sniune ■ RSS 

Residual df 



N 2 

12) To test tor Ho ft 0 F = MS regression 

HA ft ^ 0 MS residual 

which is rompared with the critical 
value, F ^ v ^ , v^ where Vj - df regression ~ 

1 and v^ df residual - N 2 

121 standard deviation of the x values 
S H Nx 2 

N T" " 


14) standard deviation of the y values 



APPENDIX E 

INTERNATIONAL SYSTEM OF UNITS (SO 
CONVERSION FACTORS 

Conversion to Metric Measures 


Symbol Given 

LENGTH 

Multiply by 

To Obtain 

Symbol 

in inche? 

25.4- 

mil limeters 

mm 

h feet 

30,48 

centimeters 

c m 

v(J yards 

0,91 44 * 

me ters 

m 
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Symbol Given Multiply by To Obtain Symbol 

LENGTH 


ml miles 


{statute) 

1.609 

k i lometers 

km 

nmi 

miles 
(Nautical) 

1.852* 

kilometers 

km 


micron 

i,o- 

micrometers 

urn 

- q 

A angstrom 

0.1 * 

nanometers 

nm 

AREA 




cmi 1 

circular 





mils. 

0.000506 7 

sq. millimeters 





mrTr 

in 2 

square 





inches 

6*452 

Sq T centimeters 





cm* 

ft 2 

squ are 

feet 

0.09290 

sq. meters 

m 2 

Vd 2 

Squ are 
yards 

0.8361 

sq. meters 

m 2 

ml 2 

sq. miles 





(statute) 

2.590 

sq. kilometers 





km^ 


acres 

0.4047 

hec tares 
( 10 4 rn 3 > 

ha 

VOLUME 




fl.oi. fluid 



cm^ or 


ounces 

29,57 

cubic cm 


(US) 


f mil limeters) 

ml 

gal 

gallons 
(US liq) 

3,785 

liters 

1 

gal 

gallons 

(Canada) 

4.546 

liters 

1 

in 3 

cubic 

inches 

16.39 

cu cent! 

3 

cm 




meters 

ft 3 

cubic 

feet 

0.02832 

cubic meters 

m 3 

m 
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Symbol Given Multiply by To Obtain Symbol 
LENGTH 


3 

yd cubic 

yard 

0.7646 

cubic meters 

m 3 

hbl barrels 

(US petrol) 
petrol) 0.1590 

cubic meters 


acre feet 

1233.5 

cubic meters 


SPEED 

ft/min feet 

feet per 
minute 

5.080 

millimeters 
per second 

mm/s 

rnl/h miles per 

hour 

0.4470 

meters per 

m/s 

km/h kilo* 0,2778 

meters per 

hr. 

meters per 

sec 

m/s 

kri knots 

0.5144 

meters 

per sec 

m/s 

MASS 

oz ounces 

1 a v d p) 

28.35 

grams 

9 

Ih pounds 
(avdp) 

0.4536 

kilograms 

kg 

ton short 0.9072 

tons 

(2000 lbs) 

metric tons 
(1000 kg) 

t 

DENSITY 

tb/M^ pounds 

per cubic 
foot 

16.02 

k iloflrams 
per cubic 
meter 

kg/m 

FORCE 

oz, OLjnces 

force 

0.2780 

newtons 

N 

lb. pounds- 

4 448 

newtons 

N 


force 
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Symbol Giv«n Multiply by To Obtain Symbol 

LENGTH 


kg. kilo- 9.80/ nuwions N 

grams force 

(Jvn d V no$ lO *- 1 newtons N 

WORK, ENERGY POWER 

ft lt> toot 1.30b joules J 

11 o i.j n ds 
tor ce 

w 

cal calorie 4.lft4 joules J 

f thttrmo 

chem) 

EJtu British 1055 joules J 

thermal 
units! Inti) 

* 

hp horsepower 746 watts W 

(elec ) 

ft Ibs/s 

foot pounds 1.356 watts W 

force per 
secon d 


Rtu/h British 0,2931 

th e r rnal 

units per 
hour( Lntl) 

PRESSURE 

Wf) 1 ts 

W 

lh/in 2 

pounds 6,895 

force/ 

inch z 

k ilopascals 

k Pa 

lh/ft 2 

pounds- 4 7.68 

force/ 

toot^ 

pascals 

Pa 

kq/m 2 

kilo 9 807 

grams- 

force/ 

meter^ 

pascals 

Pa 

mb 

m i 1 f i bars 1 00.0 " 

pascals 

Pa 
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Symbol Given Multiply by To Obtain Symbol 

LENGTH 

mm Hq mifli 133,3 pascals Pa 

meters 
of Hq 

m H^O inches 0.2491 kilopascafs kPa 

of water 

<39 ) 

m feet of 2.989 kilopascals kPa 

water 

LIGHT 

tc foot cam 1 les 10 h 76 lux I* 

2 

fL fooilarnbers 3.426 candelas per ed/rn* 

sp, meter 

Symbol To Obtain Divide by Given Symbol 
Conversion FROM Metric Measures 
TEMPERATURE 

Symbol Given Compute by To Obtain Symbol 

F Fahrenheit ( F 32)5/9 Celsius C 

C Celsius + 32 Fahrenheit F 

* Indicates exact value 5 omit when round!rig 

Symbols for Quantities 


Quantity 

Qty. 
Symbol 

SI Unit 

Unit Symbol 

Identical 

Unit 

length 

/ 

mete r 

r ii 


mass 

m 

k ilogram 

kg 


time 

X 

second 

s 


f requeue y 

f. i 

hertz 

Hz 

i/s 

angular 

f renuency 

tV 

radian per rad/s 

sec 


area 

A..S 

sii. meter 

m 2 


volume 

V 

t: u h i c 

m e 1 e r 

m 3 
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Quantity 

Qty. 

Symbol 

SI Unit 

Unit Symhof 

Identical 

Unit 

velocity 

V 

meter 

per 

seron d 

m/s 


accelerat ion 
f \ i n e a r ) 

a 

meter per 
2 

sec * 

2 

m/s 


force 

F 

newton 

N 


torqu & 

T..M 

newton 

meter 

N * m 


pressure 

P 

Pascal 

Pn 

l\l/m 2 

temperature 
f ahsolu te) 

T...O 

k e 1 vi n 

K 


temper atu re 
(customary) 

L.o 

degree 

Celsius 

C 


attenuation 

coefficient 

oc 

neper per 

m tr 

Np/m 


phase 

coefficient 

/> 

radian per 

meter 

rad/m 


propagation 
coef f icten t 

(tf = = + \V> 

) 

rec i pr oca 1 

meter 

m 1 


r a d i a n t 
in tensity 

/ 

watt per 

steradian 

W/sr 


radiant flux 
ir radiance 

p? 

E 

watt 

watt per 

sq, meter 

W 

W/m 2 


1 urninous 
i n tonsi ty 

/ 

candela 

cd 


luminous 
ft ux 

* 

lu men 

lm 


1 (luminance 

E 

lu X 

o 

lx fm/m 


* 1 YSICAL CONSTANTS 


ironic charge ... 

+ uni of Sight in vacuum, .... 
-*'mittivity of vacuum, elec 


. -**1 


L -I * h 


P h P ^ > ■■!■! 


«. 1.602 * 10 19 C 
c. 2 9979 x 1O 0 nvs 



x 10 



F /m 


.^meability of vacuum, mag 

__j i ■ ■ j. m i ■ i - i iaiiHi+4 ■ I ■ ■■-■■■p ' " p i p h ■ ■ ■ ■ ■ ■ 

* inck constant.. . ... 

-i ontmann constant . 

• a* 4dav constant .. 

mndard gravitational 

^ Cfileratl O n , , . ,, 

jrnial atmospheric pressure . 


4 n x 10 7 H/m 

h. 6.626 x 10 ' 34 J*s 
k 1.38 x 10 23 J/K 
F 9.649 x tO 4 C/mo 

g 9.807 m/s 2 
atm 

101.3 kPa 


* ACTOR 

jNIT prefix 

IYMBOL 


10 
10 
10 
10 
1 0 


1 2 tera T 1 0 1 deka 
c 9 t0a G 

6 mega Ml0' 1 dec* 
3 k*fo k 1 0 2 cent} 

2 hectoh 10 3 milli 


dal 10 ® micro m 

Q 

IQ nano n 
d 10 '^ 2 pico p 
c 10 1 5 femto f 
m 1 0' 1 ® atto a 
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APPENDIX F 

Rechargeable Battery 
AC Operation 

Connect the charger to any standard electrical 
outlet and ptug the jack into the Calculator, 
After the above connections have been made 
the power switch may be turned "ON". 

(While connected to AC, The batteries are 
automatically charging whether the power 
switch is "ON ' or "OF F "} 

Battery Operation 

Disconnect the charger cord end push the 
power switch to "GN'\ With normal use a 
full battery charge can be expected to supply 
about 2 to 3 hours of working time. 


When the battery is low, figures on display 
will dim. Do not continue battery ope ratio n 
this indicates the need for a battery charge. 
Use of the calculator can be continued 
during the charge cycle. 

Battery Charging 

Simply follow the same procedure as in AC 
operation, The calculator may he used during 
the charge period. However, doing so 
increases the time required to reach full 
charge rf a power cetl has completely 
discharged the calculator should not be 
operated on battery power until it has been 
recharged for at least 3 hours, unless other 
wise instructed by a notice accompanying 
your machine* Batteries will reach full 
efficiency after 2 or 3 charge cycles 
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IMPORTANT - Low Power 


if battery is low 
a Display ^ |M aPl s °3 r erratic 
h. Display will dim 

[■■ Display wifi fail to Arr+^ot numbers 
i one or aM ot the at>ove condition occur, you 

may t'hpck for a low nattery condition by 

entering a series of 8 s. H 8 s fail TO appear, 

open at ions should not he continued on 

hatterV pow.rf, tr-i ‘"ay tie out-rated on AC 

(towirr. See battery charging oxplanation. H 

machine continues to be inoperative see 

rju a r <ifvnnii 

CAUTION 

A sirnnq \tavc discharge wttt damage your 

rh * rtc 

Shipping Instructions: 

t\ (iiih r. tive machine should be returned to the 
mii;hon/ed service center nearest you, 

i ;m listing ot service centers. 

Temperature Range 

Mode Temperature C Temperature ° F 

Operating 0 to 50 32 to122 

Charging 10 to 40° 50 to 104 

Storage ■ 40 to 55° 40 to 131 

Use proper C Qrnmodore/C B M adapter- 
recharger for AC operation and recharging. 

Adapter G40 or 707 North America 

Adapter 708 England 

Adapter 709 Continental Europe 
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